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[Read 8th November, 1900.] 

A GERMAN naturalist, Dr. Roemer, writing in 1 8 7 6 , calls 
Ireland "the Land of Giant Stags, and Giant Causeways," and 
therefore interesting. The remains of the Great Irish Elk can be 
seen in our museums, but to study the " Giant's Causeway" we 
must visit the Emerald Isle itself, and, taking up our abode in 
Portrush, make several trips by the electric railway, to inspect 
the many wonderful geological phenomena to be found in the 
district. In July last ( 1 9 0 0 ) I carried out this programme, and 
now propose to give you a few of my observations in the following 
paper. 

Portrush is built on a rocky ridge which runs in a northerly 
direction for nearly a mile, and ends in Ramorne Head, with its 
rugged, mural precipices. West of this is the harbour, and 
beyond it a level shore flanked by sand-dunes. Then the abrupt 
and rocky coast-line again becomes prominent, stretching as far as 
Port Stewart, where there is a small opening, and the trap rocks 
assert themselves as far as the mouth of the River Bann. 

At Downhill there is an exposure of the white rocks of the 
Chalk, succeeded by cliffs of trap along the shore for some 
distance, and through a projecting part of which two tunnels have 
been cut for the Northern Counties Railway. Beyond this the 
coast-line, to the eastern shore of Lough Foyle, is very flat. The 
rocks which rise inland belong to the Cambrian or Silurian 
formation, as do also most of those of the extreme north-west. 

Along the eastern shore of the Portrush ridge the rocks lie 
a few feet above sea-level, and here occur the Liassic beds which 
have made the district geologically classical. Further east they 
sink from view, and the 4 4 Long Strand" succeeds. It stretches 
for over two miles along the shore, and is flanked inland by an 
extensive background of sandy heights and hollows, now used for 
the well-known golf-course. 

The "White Rocks" follow this, rising to about 1 0 0 feet, and 
extending along the shore for nearly half-a-mile. These are 
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capped by a trap overflow, forming, from its dark colour, a 
striking contrast to the white masses of the underlying Chalk, 
which disappear further east, when the trap alone is visible. A 
small isolated mass, rising abruptly to about 120 feet, has its whole 
surface covered by the ruins of Dunluce Castle, said to be amongst 
the most picturesque in Ireland, and from it very fine views of 
the wide coast scenery can be obtained, including "the White 
Strand," Portrush, *' The Skerries " (a group of islands), and the 
high cliffs which overhang the " Giant's Causeway." 

Then comes White Bay, from which the " White Rocks" 
extend for a considerable distance till they are succeeded by the 
trap. The well-known sea-stack, " Carrick-a-rede," famous for its 
connecting rope-bridge, is near this, and to the north may be 
seen the Island of Rathlin, with the white limestone appearing on 
its south-western shore, under the dolerite which covers it to the 
north. 

One of the most interesting geological phenomena of the North 
of Ireland is the great basalt overflow, varying in thickness from 
10 to more than 1000 feet, which covers nearly the whole of 
Antrim, half of Londonderry, and portions of Down and Armagh, 
or an area of from 1000 to 1200 square miles. It has been 
poured out over the underlying sedimentary rocks, not from one 
centre of emission, but from various fissures, afterwards filled up 
with the ejected material, so that their exact position cannot now 
be definitely made out. 

This overflow did not all take place at one time, but in suc
cessive eruptions differing in nature and extent, as may still be 
distinctly seen in all the expo'sed beds, which show great diversities 
of thickness in their various layers. It must have continued at 
intervals through a long series of years, as in some cases the 
period of quiescence has been sufficient to allow the surface of the 
trap layer to be disintegrated by weather action, and so prepared, 
before the next eruption, for the growth of vegetation, of which 
the fossilised remains can yet be seen. These remains of plant-
life, buried by the next outflow, have been changed by the com
bined action of pressure and heat into lignite. A bed of this 
mineral at Ballintoy, east of the "Causeway," from 1 foot to 4 or 
5 feet thick, and very solid in its upper portion, lies close under 
the trap, resting on a dark carbonaceous clay-bed. In it plan*-
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remains are found, one of them, M(ClintocMa Lyelli, having been 
formerly only known to occur in Greenland. This lignite looks 
like a true coal, all its woody fibre having disappeared. It was 
mined at one time, but took fire and continued to burn till the 
roof fell in, when the working was stopped. Recently, however, 
operations have been resumed. 

On the face of the cliff which overlooks the " Causeway " another 
lignite bed, nearly 6 feet thick, is seen to be much mineralised, 
charred and altered, by a dyke which cuts through it, and has so 
disturbed the adjoining rocks as to cause the lignite to look much 
thicker than it really is. 

These trap overflows were not all poured out on land, some of 
them being ejected under water; nor were their materials all of a 
uniform character. Some were probably in an incandescent state 
or were merely molten, but others were composed of scoriae, ashes, 
mud or dust. These materials, from the manner of their deposi
tion (whether above or below water), the thickness of their layers, 
and the rate, whether quick or slow, at which they had cooled, all 
had an influence in producing the many varieties of trap, from the 
solid columnar masses of the " Giant's Causeway " to the decom
posed layers of the ferruginous beds of Antrim. 

Although called a plateau, this extensive trap area has not a 
uniformly level surface. Each successive overflow must have 
altered the relative levels in different places, and long-continued 
atmospheric denudation has also affected the surface-contours. In 
•places the trap rises to considerable elevations above sea-level, 
forming the summits of several hills of from 1300 to 1800 feet, 
and the depressions show a series of fertile inland glens. 

The beds forming the trap-plateau of Ulster are said by 
Professor Hull to have been poured out at three different periods, 
the material in each instance differing from that of the others. 
" The lowest part," he says, " next the Chalk consists largely of 
amygdaloid, intermingled with fine dolerite, tabular basalt, and 
thin masses of red ochre. The middle region is occupied by 
great beds of compact basalt, columnar in some places, and by 
the red ochre which frequently contains a layer of iron ore. 
The upper portion chiefly consists of coarse crystalline basalt, 
often in thick tabular sheets." 

A vertical section of the cliffs from sea-level to the summit 
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of Pleaskin Head, one of the eastern promontories of the 
" Causeway," shows the following succession:—first, amygdaloid, 
intermingled with fine dolerite and bands of red ochre, overlaid 
by a bed of columnar basalt from 40 to 50 feet thick which 
contains the first range of columns. Above this lies a bed of 
ochre over 24 feet thick, and then comes the second range of 
columnar basalt of from 50 to 60 feet. Between this and the 
top of the cliffs occur several bands of basalt, ochre, and dolerite, 
as also a bed of lignite with plant-remains of Miocene age. 

These two beds of columnar basalt are very conspicuous. 
Rising from the sea at Port Noffer they rear themselves on the 
face of the cliffs, where the lower one reaches a height of 189 
feet, and falling again they come down to sea-level at Portmoon, 
some two miles to the eastward. The western outcrop of the 
lower bed forms the famous " Giant's Causeway," a natural mole 
or jetty of about 210 yards long, 50 yards wide at its landward 
end, and 10 yards wide next the sea; with a height, at its greatest 
elevation, of about 40 feet. It is composed entirely of columnar 
basalt, the columns being nearly perpendicular, and forming a 
pavement of irregular polygons, closely fitting into one another. 
They are mostly six-sided, but have a range of from three to nine 
sides. Cross-joints occur at irregular distances in them, varying 
from about 1 foot to 6 feet apart, and are not flat as they have 
curved centres, some concave and others convex. There are also 
great differences in the length and diameter of the columns, the 
number of their faces, and the length between the joints, 
though in many ways there is evidently a considerable amount 
of regularity and similarity between them all. 

" This far-projecting, firm basaltic way 
Of clustering columns wedged in dense array; 
W i t h skill so l ike, y e t so surpassing art, 
W i t h such design, so just in every part, 
That reason pauses, doubtful if i t stand 
The work of mortal, or immortal hand." 

The columns of the "Giant's Loom," in the cliff just east of the 
" Causeway," are 32 feet long, and are jointed at intervals of from 
1 to 2 feet. 

The area of the north-east of Ireland is traversed by basaltic 
dykes which pierce the different formations in every direction, but 
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most frequently converge towards the region of the trap-plateau. 
They are of various ages—Miocene, Carboniferous, and Permian 
—while near the base of the trap escarpment those of Tertiary 
age are the most abundant. They pierce the uppermost beds of 
the lava-flows on the north coast, and are seen along the face 
of the cliffs at the " Causeway." 

Around Portrush the surface rock is trap, undulating in 
gentle heights and hollows. The soil formed by its decomposition 
is brown in colour, and, from the lime, soda, potash, magnesia, 
and iron, which it contains to a considerable extent, it is 
well suited for agricultural purposes. The luxuriance of the 
vegetation in a trap-rock district has often been noticed, and, as 
remarked by the late Mr. Dugald Bell, "the excellency of the 
dairy produce in a district may be caused by the presence of 
certain old volcanic lavas poured out in that region during some 
immeasurably remote era of the past." 

Immediately beneath the trap lies a thick deposit of the Chalk, 
or white limestone, which is found nowhere else in the country. 
At one time it extended over a much wider area, but has under
gone complete denudation, except where it has been overlaid by 
the trap. It represents the upper division of the English and 
Continental Chalk, but has been hardened into a very compact 
white limestone, ranging in thickness from 50 to over 100 feet. 
It occurs in imperfectly-bedded masses with a short splintery 
fracture, and holding nodules and irregular layers of flint. As 
it does not contain any fragments of the older rocks, its materials 
were probably deposited on the sea-bottom, far from land, much 
in the same way as the ooze collects at the present day on 
the floor of the Atlantic and Pacific Oceans. 

Two miles east of Portrush a fine exposure of this indurated 
Chalk rises perpendicularly from the sea-shore. It has been worn 
by the action of the waves and the air into many fantastic shapes, 
and is hollowed out into numerous caverns. Its upper surface 
presents an uneven appearance, attributed by Lieut.-General 
Portlock to erosion before the basalt overflow. A remarkable 
V-shaped cavity in it, about 60 feet long, exposed in a quarry in 
the neighbourhood, is filled with spheroids of basalt, and some 
geologists have considered it to be the neck of a crater. Sir 
Archibald Geikie suggested that this funnel-shaped cavity has 
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been produced after the outpouring of the basalt, by the 
dissolving of the Chalk, the falling-in of the roof, and the 
weathering of the basalt into the agglomerate-like blocks with 
which it is now filled. I searched this interesting section for 
fossils, but found only a few belemnites. These are also met with 
in patches in some other parts of the deposit, but generally 
speaking organic remains are not plentiful in it. 

The next member of the geological series present in the area 
below the Chalk is the Greensand, the upper division of which is 
represented by a coarse conglomerate, known to the quarrymen as 
the "mulatto," because it is neither a white limestone nor a red 
sandstone, but something intermediate between the two. There 
are no exposures of it in the vicinity of Portrush, but a good 
section, nearly 30 feet thick, may be seen at Lame. 

The Lias in England occupies a district some 30 miles broad, 
stretching from Yorkshire to Dorsetshire, with a depth of several 
thousand feet, but in Ireland it is found only around the edge of 
the trap-plateau, and along the base of the Chalk escarpment. 
It is highly fossiliferous, ammonites and univalve shells being 
especially abundant, while some of its sections yield fish-teeth 
and scales plentifully. In some of the eastern coast-exposures 
Saurian remains have been discovered. 

On the shore close to the baths at Portrush a dark, hardened-
looking rock, and which has formed the subject-matter for much 
examination and discussion, occurs in large tabular masses from 
4: to 5 feet thick. At one time this was considered to be an 
igneous rock, but in 1799 fossils were discovered in it, a fact much 
commented on by those early geologists who believed in the 
aqueous origin of all basalts. 

In 1802 Playfair insisted "that the specimens of supposed 
basalt containing shells, or the impressions of shells," from this 
district, " were not part of the real basalt, but a stratified rock 
which had acquired a high degree of induration in the vicinity of 
the great ignited mass of whinstone." In 1816 Prof. Conybeare 
and Dr. Buckland strengthened this opinion, by stating they * (felt 
convinced, while examining the spot, that the rock was no other 
than the clay-slate of the Lias formation in an indurated state." 

In 1832 Mr. (afterwards Dr.) James Bryce of Belfast thoroughly 
worked out the relative positions of the igneous and metamorphic 
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rocks, both at Portrush and at the Skerries, and confirmed the 
above-quoted opinions in regard to this, now classic, rock, which 
represents the lowest division of the Lias. It is evident that the 
existing remains are those parts of the rock which were hardened 
by the intruded dolerite, and so were able to resist the various 
denuding agencies, while the softer portions, in their original 
state, were all cleared away. It contains ammonites and other 
fossils, but has been so altered that they cannot be extracted in 
good condition, and are hardly recognisable. A list of twenty-six 
different species from it was, however, given by Portlock. 

Various theories have been put forward to account for the 
alteration of this rock into a material resembling hornstone. 
Some observers have thought that it may have been caused by 
the overlying Miocene dolerite, but this seems unlikely, as the 
lignite beds, a few inches below the latter, have not been in the 
least affected. It has also been suggested that so-called "local 
metamorphism " may have been the chief factor in bringing about 
the change, as it is well known that, in the vicinity of a centre of 
volcanic activity, gases and other igneous products passing through 
the adjoining rocks have often given them a baked appearance. 
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